California Division of Mines and Geoloagy
Fault Evaluation Report FER-836

March 21, 1979

i. Name of fault group

8ranches of the San Andreas fault system, including the Mission
Creek fault, the Banning fault, the Garnet Hill fault, and other local fauit
segments.

2. Location of faults

Within the Desert Haot

Springs and Seven Palms_!ﬁl?ey quadrangles,

Riverside County, California {see Figure 1).

3. Reason for evaluation

This area lies within the 1978 study area of the 10-year program
for fault evaluation.
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Aerial photography

Designation: 4-01-30
Date: 1930
Scale:
Type: black and white, vertical stereo
Coverage: Banning fault, Whitewater River to Mecca Hills,
Avallability: California Division of Mines and Geology, Los Angeles
District OQffice.

Designation: Fairchild C-6060

Pate: September, 1939

Scale: 1:18,000

Type: black and white, vertical stereo

Coverage: Desert Hot Springs and Whitewater River area.

Avallability: Fairchild aerial photography collection, Geology Depart-
ment, Whittier College, Whittier, California, and California Division
of Mines and Geology, Sap Francisco District Office.

Designation: Falrchild C-16107
Date: January 31, 195]
Scale: 1:19,68D
Type: black and white, vertical sterae
Coverage: Desert Hot Springs area.
Availability: Fairchild aerial photography collection, Geclogy Depart-
ment, Whittier College, Whittier, California.

Designation: WRD-GD6

Date: June 17, 1966

Scale: 1:14,600

Type: black and white, vertical sterec

Coverage: Al! of the San Andreas. and other major faults in California,
including the Banning fault.

Availability: California Division of Mines and Geology, Los Angeles
District office, Los Angeles, California.

5., 6., and 7. Summary of available data, interpretatfon of aerial photo-

graphy, and field observation

There are two principal branches of the $an Andreas fault system In
the Desert Hot Springs area: the Mission Creek fault and the Banning fault
(Figures 3 and 4). Both of these faults pass through the Desert Hot Springs

and Seven Palms Valley quadrangles. Both faults show abundant evidence of



FEN S&

-4

Plefstocene and Holocene movement. Another fault, the Garnet Hill fault, is
paralle] to and ltes about 3 km to the south of the Banner fault (Figure 4).
Numerous small, Tocal fault segments have also been recognized within the
two quadrangles, and some of these have been Tnclﬁded within special studies
zones (Figure 4).

Allen (1957) made detatled waps of parts of the Banning and Garnet
Hill fault zones in the San Gorgonio Pass aréa. His mapping extended into
the westernmost part of the Desert Hot Springs quadrangle. Hope (1969) did
reconnaissance mapping of the Mission Ereék, Banning, Fun Valley, and Blind
Canyon faults. Proctor (lSGB)-mappéd a large area of thls region, including
nearly all of the Desert Hot Springs and Eévén Palms Valléy guadrangles. He
recognized and delineated all of the faults shown on Figures 3 and 4, except
for the DHS-B fault (Figure 3a). At léast 21 sﬁbsﬁrfacé invastigations have
been conducted along faults in the Desert Hot Springs area (Figure &),

Figure 4 shows the special studies zones that were established in
1974 In the Desert Hot Springs area. These zonés were established entirely
on the basis of mapping done by Allen (1957); Proctor (1968), and Hope {1969},
At that time, no addltional mapping or field chécktng was doné by CDMG
personnel, The present study has includéd mﬁcﬂ ground chéckfng (hote
annotations on Figure b4} and much remapptng, both on the ground and from

aerial photos (Flgure 3}.
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Banning Fault

| remapped the Banning fault, mainly on aerial photos {4-01-30, 1930;
Falrchild C-6060, 1951; and WRD-5D6, 1966). The geomorphic features along
this fault are very visible on the photos because of the barren desert
terrane. My depiction of the fault (Figure 3) is generally similar to that
of previous workers as compiled on the Desert Hot Springs and Seven Palms
Valley quadrangles 55Z maps (Figure 4). However, there are several differences
in detall. The locations are slightly different along various parts of
the fault. This is primarily a difference in plotting. | had the advantage
of using a Zoom Transfer Scope in Transferring my mapping from photos to
topographic base map. 1 believe, therefore, that my locations (Fiqure 3)
are more accurate than those of my predecessors. Also, | have been less
inclined to infer the fault (dotted lines) where specific surface evidence
is not visible. Thus, my mapping appears to be somewhat lTess complete.
There are also differences between my mapping and that of my predecessors,
In regard to the interpretation of what does or does not constitute a fault-
related feature. These differences do not necessarily mean that the earlier
workers and | all percelve the fault differently. Rather, the features that
occur along this fault, as with many other faults, range from the obvious
to the obscure. There is always a '"gray area' where, based on surface
evidence alone, it is impossible to determine whether a given feature is
related to a fault trace or Is of some other origin. Thus, it is unlikely
that any two workers will map the fault, and Tts minor branches in exactly
the same way. The Seven Palms Valley and Willow Hole areas {Seven Palms
Valley quadrangle) are good examples of this problem. There, the Banning
fault appears to separate into many branches. That area has also been

exceedingly modified by eollan processes. In fact, the problem is com-

pounded because.the prevailing winds blow In a direction nearly parallel to
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the fault zone. Thus, linear featﬁrés générated by the wind are easily
confused with the fault-generated 1inéar topography. A1l workers (Proctor,
1968; Hope, 1969; and myself) have‘mappéd this area‘substant?ally‘drfferentij
from one another, and untll a sfgn?ficant'amuﬁnt of sﬁbsurface work is dane,
these disparities cannot be resolved. | havé, huwéver, indicated my disagree-
ment with the mapping of certaln traces that lie to the northeast of the main
zone of faulting in the Seven Palms Valley area. | believe the evidence there
Is too weak to warrant the interpretation of thesé féatures as being fault
traces. The reésons are given in the annotation (Figﬁre by).

To the southeast of Willow Hole, | havé‘mappéd the Banning fault only
a short dlistance into the ftndio Hills. Within the hills, rapid erosion of
the terrane reduces the usefulness of aérial photography in recognizing the
course of the fault; ground work is much more nécegsary in that area. Because
of time limitations, 1 was unabie to complete my remapping of the Banning
fault to the southeast., Likewise, { was unablé to remap the Mission Creek
fault any farther to the southeast than Is shown on Figure 3b.

To my knowledge, no subsurface investigations have been conducted along
that part of the Banning fault that paasés through thé aréa of consideration

in this FER.

Mission Creek Fault
The generalizations madé about my remapping of thé Banning fault apply
as well to the Mission Creek fault. The specifics, of coﬁrsé, aré di fferent.
There Is a major error in the location of the fault trace in the central part
of the Seven Palms Valley quadrangle $SZ map (Figure 4b). That depliction of
the fault trace is taken from Proctor CTSEB); The faﬁlt—générated surface

features actually lie about 200 m to the southﬁést, as shown on Figure 3b.
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Subsurface Investigations at three sltes along this part of the Mission Creek
fault {AP-626, AP-921, and AP-922), confirm the location of the fault as shown
on Figure 3b. There are also smmé significant différénces in my rémapptng of
the Mission Creek fault in thé victntty of thé town of Desert Hot Springs.
Land subdlvision and urbanlzation had largély-déatroyed the fault-generated
surface features by some time shortly after World War It. However, we obtained
some older photography (Fairchild 0-6060; 1939} that predates the destruction
of the fault features through the town. Th&s, t was able to map the fault
directly through the town (Ftgure 3) rather than rnférrlng it as thé previous
workers did (Figure 4). One subsurfacé Tnvést?gat?on (AP-597, Figure ha) was
conducted along this part of the fault; It confirmed the locatlon of the fault
as seen on the photos. Furthermore, | was able to seé topographic features
generated by an older (7) branch of the fault that 1ies 300 m to 40O m north-
east of the principal trace of the Mission Creek fault. This branch occurs
between the town of Desert Hot Springs'and'ﬂrraclé Hill to thé southeast. |t
has sometimes been referred to as the Miracle Hill fault. Note that my mapping
of this fault (Figure 3b) differs considerably from the inferred fault mapped
by Proctor (1968) - - which is shown on the $$Z map (F?gﬁré 4h}. Rasmussen
exposed the Miracle Hil1l fault in a trench (AP-908, Figure 4b) - - at the same
Jocation as | mapped the fault on the basis of the 1339 aerial photo evidence.
1o the northwest, . .

Several other trenching investigatron?qacross or near the Inferred trace shown
on the S57 maps, failed to find a fault.

Farther to the northwest, where the Mission Ereék fault converges with
the southern edge of the Little San Bernardtna'HohntaTns, there are again
some noticeable differences bétweén my mapping (?Fguré 3a) and the 55Z map
(Figure 4a). The deplctlion of faulting on the SSZ map is taken mainly from

Proctor (1968). | show far fewer traces in this aréa than Proctor doés.
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However, | have shown only those traces which appear to have been active
Th latest Pleistocens time or Holocene time. Some of the branches farther
to the northeast that Proctor mapped do not appear to have been active
that recently. But, because they cut crystalline basement rock, they
remain readi]y‘visible even thaugh they may have been inactive since well
before Holocene time. Thus, when | prepared my map, | made a judgement,
based an geomorphic youthfulneés, as to which branches are still part of
the active Misslon Creek fault zone. Thos branches are the ones | have
shown on Figure 3a.

| do not see any surface evidence for the Mission Creek fault through
2 3 km-long area extending northwestward from the town of Desert Hot 3prings
to the edge of the Little San Bernardino Mountains. This area is mostly
underlain by the very active Little Morongo Canyon alluvial fan. It is
probable that any surface features that were generated by the Mission Creek
fault were rapidly washed out or buried by the alluvial fan. | see no
evidence to support the alternative interpretation that the fault is simply

less active across this area.

Garnet Hill Fault
| see no specific surface evidence for the lecation of this fault in
either the Desert Hot Springs or Seven Palms Valley quadrangles. Proctor
(1968, p. 30) infers this fault on the basis of a gravity anomaly detected
by an oil company. At the very western edge of the Desert Hot 3prings
quadrangle, Allen (1957) mapped the Garnet Hill fault (see dashed line on

Figure 4a). Allen's symbol for the fault {on his Plate 1) indicates surface
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evidence for the fault. | examined the area closely on photography flown

in 1951 and more recently, and saw no such specific evidence for the fault
within the Desart Hot Springs quadrangle. Farther to the west, at the mouth

of Whitewater Canyon, | do see specific evidence for the fault. Those features

are described in FER-87 (Smith, 1979).

DHS-A fault
This feature, which lies near the northeastern corner of the Desert
Hot Springs quadrangle (Figure 4a), was mapped by Proctor {(1968). | examined
the feature on the ground and congluded that it is probably not a fault,
but an erosional feature due to differential resistance of lithajogy in banded
metamorphic rock, On aerial photos, the feature looks very much like a fault,
although it is anomalously short in length. |In any case, older alluvial

terrace surfaces cross the feature without offset.

DHS-B fault
This fault lies near the center of the Desert Hot Springs quadrangle
(Figure 3a). It was not mapped by previous workers In thls area. The fault
is characterized by a northwest-facing scarp that ranges from ' m to & m in
helght, and exhibits a maximum slope angle of about 22°. The existing scarp
is only about one kilometer in length: the continuations in both directions
have apparently been destroyed by active alluvial outwash from the northwest.
The scarp is moderately dissected, and its youthfulness of appearance varles,
with the higher scarps appearing to be more recent. This fault

appears to have some relationshlp to the Devers HI11 uplif+,
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BlInd Canyon Fault

This fault occurs near the northwéstérn corner of the Seven Palms
Valley quadrangle. As it is shown on the $§2 map (Figure 4b}, It represents
a compilatlon of the mapping of both Proctor (1968) and Hope (1969). Parts of
this fault are clearly visible on older aerial photos, especially the northern
part where an older alluvial surface and a bédrnck pediment surface are
clearly offset In a vertical sense. Those scarps no longer exist, as that
area was recently modiffed by ]arge-scalé cut-and-fill landscaping. |
examined the central and southern parts of this fault on the ground. |
observed the fault to cut both the crysta]lfné basément rock and a very old
alluvial unit that overlies the basement rock in some places. Another older
alluvial unit, and surface, which overlay the above two units, is not offset
by the fault. | belleve that the surface is older than Holocene age. |
observed additional exposures of the fault near the southern end (see annota-
tions on Figure 4b). There the fault s exposed in deep stream cuts. An
older alluvial unit is faulted, but thé faulting extends only to withln about
3 m of the surface of that unit. bélfeve that thé sﬁrfacé may be older than
Holocene age. An exploratory trénch by Brown (1974) located about 100 m west
of the southern part of the fault (ﬁéé Frguré b for trench location) uncovered
no evidence for faulting. Rasmussen (1977a) conducted trénchtng across the
northern end of the fault (trench C-331 on Figure 4b)}, observed the fault in
two of the trenches, and concluded (p. 8) that the B1ind Canyon fault is
"...possibly an active fault based on the definttions for active faulting
provided by the State Mining and Geology Board.' in othér words, he Is saying
that the fault may have been active during Holocené trmé. I disagree. |
examined the area of Rasmussen's trenching on older photography (Falrchild

C~16107, 1951). At that time, this area had not been disturbed by the
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activities of man. The northeast-facing scarp mentioned by Rasmussen {p. 7)
is clearly visible. However, the scarp is highly eroded, and dissection
extends deeply into both the upthrown and downthrown sldés of the fault.
Furthermore, the area that Rasmussen Invéstigated s néarTy Identical in
geomorphic appearance to the area that | examined on the ground about one
kilometer to the south along the fault. Becausé of this similarity, ! tend

to draw the same conclusion about recency of fault movement; none has cccurred
during Holocene time. Rasmussen bel Teves that the faulted sediments on the
southwestern side of the fault are of Hoiocéné age. But he mentions, and
shows on his logs (trench 1 and ptt 1), that theré are abﬁndant caliche-filled
cracks In that unit. It is my belief, baséd on the observation of many
sedimentary unlts in this region, that stanificant accumulations of callche

vccur only within alluvial units that are much older than Holocene.

SPV-A Fault

This is steeply=dipping, west-northwéstﬂtrénding fault that occurs in
the north-central part of the Seven Palms Valley qﬁadrang}é (F?gﬁre p). 1t
was mapped by Proctor (1968) as part of the Dillon fault zone. | examined the
eastern half of this fault on thé groﬁnd. Thé faﬁlt is characterized by a
15 cm to 20 cm wide gqﬁge zone within a 15mto 30 m wide mildly cataclastic
zone. The fault generally Ites bénéath the modern alluvium of the canyon
bottom, but locally is exposed in the granlttc and metamorphic bedrock of the
canyon walls at bends in the canyon. Theré is no direct évldéncé for or against
Holocene offset. The modern alluvium is not faultéd, and theré are no oldar
altuyial deposits along this canyon. Where the faulted bedrock Is exposed,

the geomorphic features do not suggest movement as recent as Holocene time,
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SPV-E Fault

This is a north-south-trending fault that 1les in the north-central
part of the Seven Palms Valley quadrangle (Figure 46). Proctor (1968) mapped
this fault and called it the Long Canyon faﬁlt. I éxaaned parts of this fault
on the ground. | saw no evidence for offset of Recent-Holocene alluvium at
the northern and southern ends of the fahlt, as Indicated by Proctor (1968,
Plate 1) (see annotations on Figure 4b). | chserved faulting in the crystalline
basement rock at several Jocalities. Along the southern third of the fault,
the trace lies a short distance Into the eastern wall of the canyon, instead
of passing directly down the middle of the canyon as shown on Figure 4b.
Remnants of an older alluvial surface on the eastern side of the canyon appear
to have been faulted with the western side upthrown about one meter. The
topographic expression of this offset is very indistinct, suggesting that
the faulting there has not been recent. Farther to the north, in the central
part of the fault, an older alluvial terrace surface overlying the fault has
not been offset.

Exposures of this fault are poor, but théy show the fault to be

vertical or steeply dipping.

S5PY~C Fault
This is a northeast—trénding fault that occurs to the west of Long
Canyon (Figure 4b), The fault is éxposéd at séVEral p]acés in the crystalline
basement rock, and shows a dip of 50° to the northwest accompanied by several
Inches of‘goﬁge. An ovérlyfng veneer of older alluvium is not cut by the fault.
Proctor (1968, Plate 1) shows this faﬁlt cutting Recent alluvium at two places
(seé annotatton, Figure 4b). | found no evidence for faulting of the Recent

alluvium in those places.
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SPY-D and SPV-E Faults
These fault segments occur near thé snuthéastérn cnrnér of the Seven
Palms Valley quadrangle (Frgﬁré hb); The SPV-D fault was mapped by Proctor
(1968) and the SPV-E fault was mapped by Hope (1969). The faults occur mainly
within older alluvial strata of Ple?stocéné age. The geomorphic features along
these two fault segments have been extensively modified by erosion. There is
no surface expression of the faults along most of thélr Tengths, Locally, |

observed Holocene or older alluvium, that overlies the faults, to not he cut.

Fun Valléy Fault

This fault 17es about one k?lumetér to thé hortheast of the Mission Creek
fault, Tn the eastern side of the Sevén FPalms Va]1éy qhadrang]e (Figures 3b and
Lb). The fault, as shown on the 557 map (Figure Lb), répresents mapp ing by
both Proctor (1968) and Hope (1969). | have remapped it as shown with annota-
tions on Figure 3b. | percelve thls fault to be composed of several overlapping
arcuate traces. Locally the geomorphic expression is very youthful (see
annqtation ot Figure 3b). Although © coﬁ]d find no actual exposure of the fault
place, | suspect that this fault Is composed of a seriéa of small, overlapping
thrust plates, with southwest dipping Faﬁlt planes convérging with the Mission

Creek fault at depth,

Setsmiclty
The ""A" qualtty-eprcénter map (thﬁré 2) shows this area to have
somewhat less seismicity than surroﬁnding aréas, éspec?ally to the south., Two
epicenters appear to lie on the Mission Creek faﬁ]t, and two on the Banning
fault. This Is fairly good corré]atfon with thosé two faults. An unusually

tight cliuster of small magnitude events éccurred Jjust north of the DH5-B fault.



FER 5

-14-

There are no events along the Garnet HT11 fault, and only minor activity along

the Dillon fault zone.

8. Conclusions

The Banning fault Is clearly activé thrqﬁgh the two quadrangles under
consideration in this report. Théré are a hﬁmbér of small, local branches of
the Banning fault that 1 do not bélfévé have been active in Holocene time.
These, essentially, are tracés shown on Figﬁré 4 bﬁt not on Figure 3.

The generalizations stated in thé above paragraph apply equally well
to the Mission Creék fault. In addition, | conclude that théré is a serious
error In the location of the Mission Créek faﬁlt within the central part of
the Seven Palms Valley quadrangle (as prévioﬁsly discﬁssed in this report).
Also, | see an insufficient amount of evidénce to map the Miraele Hil1l fault
as shown by Proctor (1968) (see ngﬁré 4}, but do find sufficlent evidence
to map the fault as shown on Figure 3b.

| see no surface evidence for the Garnet Hill fault within the two
quadrangles, and since we have no evidence, direct or indirect, that the fault
has offset the surface, or even approaches within, say, 10 m of the surface,
then | must conclude that this fahlt cannot-méet our criteria for being
sufficiently active and well-defined.

| conclude that most of the fault segments that lie to the northeast
of the Mission Creek fault have not been active dhring Holocene time. These
include the DHS-A feature, the Blind Canyon fault, and the SPV-A, SPY-B, and
SPV-C faults. Not only Is there a general lack of 5pécific evidence for
Holocene movement along these faults, but tn many placés there Is speciflc

evidence agaltnst Holocene movement.
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| conclude that the evidence along the DHS-B fault Is both suggestive
and permissive of Holocene movement.,

Parts of the Fun Valley fault segment exhlblt youthful geomorphic
features; | must conclude that thére Is a réasonaﬁ]é possikility that Holocene
offset has occurred along this tracé.

| conclude that the SFV=D and SRVHE‘faﬁlt ségments have probably not
been active since well beforé Holocene t?mé. Théré is a strong lack of any

evidence that could be construed as indlcating Holocene movement.

9. Recommendat ions

I recommend the re-delineatton of the Banning fault, primarily using
the annotated mapping of that fault as shown on Figuré 3; This should be
accompanied by some narrowing and adJﬁStmént of thé zone boundaries.

I likewise recommend re-delineation and zone adjustmént for the Mission
Creek fault. Changes should be madé inhséveral aréas based upon the conclusions
stated above.

{ recomend the deletion of thé‘MTraclé Hi11 fault as presently shown
on the official $SZ map (Figure ), and theh a new delineation of the fault as
shown on Figure 3b, along with an approprtgte changé tn the zoné.

| recommend total déletfon of the ;oné along thé Garnét Hi1l fault.

I recommand total délet?on of thé zones alang thé OHS-A feature, the
Blind Canyon fault, and the $PV-A, SPY-B, SPV-C, SPV-D, and SPV-E faults.

| recommend re-delineation of the Fun Valley fault, accompanied by

appropriate zone adjustment.

10, Investigatirg gealegist
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